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1 INTRODUCTION 
 

1.1 SITE LOCATION AND ACCESS 
 
Agnico Eagle Mines Limited (Agnico Eagle) is developing the Meliadine Project (the Project), a gold mine located 
approximately 25 km north of Rankin Inlet, and 80 km southwest from Chesterfield Inlet in the Kivalliq Region of 
Nunavut. The project site is located on the peninsula between the East, South, and West basins of Meliadine Lake 
(63°01'23.8"N, 92°13'6.42"W). The area is accessible from the all-weather gravel road linking the Meliadine mine 
site with Rankin Inlet.  
 
A general location plan for the project is shown in Figure 1.  
 

1.2 SITE FACILITIES 
 
The current mine plan focuses on the development of the Tiriganiaq gold deposit which will be mined using both 
conventional open-pit and underground mining operations. Current or proposed mining facilities to support this 
development include a plant site and accommodations, tailings storage facility and water management 
infrastructure.  
 
Several infrastructures such as water retention dikes, berms, culverts, channels, collection ponds, pumping 
stations, fresh water intake and water treatment plants are required to manage water during pre-production, 
operations, and interim mine closure. 
 
Facilities that are planned to be constructed for the operation of the Meliadine Mine include a process plant, power 
plant, maintenance facilities, tank farms for fuel storage, water treatment plant, sewage treatment plant, saline 
water treatment plant, saline effluent treatment plant (SETP) to treat water before discharge to the sea, 
accommodations, and kitchen facilities for 520 people. 
 
Figure 2 shows the location of the SETP. 
 

1.3 PURPOSE OF DOCUMENT 
 
This report includes the final design and construction drawings for the SETP, including the pumping and piping. 
The water treated at the SETP will be sourced from underground mine. The effluent water from the SETP will be 
pumped in SP3 and transported by truck tanker to its final location for sea discharge at Itivia in Melvin Bay via an 
underwater pipe diffuser. 
 

1.4 SCOPE OF WORK 
 
WSP Canada was retained by Agnico Eagle to design the SETP, pumps, pipelines, and effluent water outfall to 
the discharge location. Veolia, H2Flow are the provider of the treatment unit within the SETP. This report describes 
the SETP, pumps and pipelines design. Construction drawings of the listed infrastructure are presented in 
Appendix A of this report.
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Figure 1 : General location plan 

SETP 
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Figure 2 : Location of SETP 

SETP 
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2 DESIGN METHODOLOGY 
 

2.1 DESIGN RATIONAL, REQUIREMENTS, CRITERIA AND PARAMETERS 
 
The design rationale are the following: 
 

• Unit selected should be delivered and operational for summer 2019; 

• Treatment performance of the SETP should comply with the regulatory requirement; 

• Should minimize heating water; 

• Should minimized production of byproduct (sludge for example); 

• Simple to operate. 
 
The contaminants of concern identified in underground water are: pH, Ammonia, TSS and oil and grease. The 
plant is designed to meet the following criteria presented in Table 1. Note that the treated water from SETP is not 
directly discharged to the environment. Water is discharged into SP3 pond (see design report 6528-680-132-REP-
002, AEM, 2019).  
 
Table 1 : Treatment Objectives of the SETP 

Parameter Unit Limit average Limit instantaneous  Type of limit 

pH - 6-9  regulatory 

Ammonium mgN/L <5 mg/l  operational 

Toxicity on marine species - Nontoxic  regulatory 

TSS mg/L 15 30 regulatory 

Oils and grease mg/L 5   regulatory 

 

 
2.2 DESIGN STANDARDS ANALYSIS AND METHODS 
 
Each component of the SETP was selected to achieve the requirement for the water quality of the SETP effluent. 
The selection of each of these components was based on a typical process used in the industrial water treatment 
sector. The robustness and redundancy of equipment were also taken into account during equipment/supplier 
selection. 
 

2.3 DESIGN ASSUMPTIONS AND LIMITATIONS 
 
The SETP is designed for a maximum treatment flow rate of 800 m3/d. The design of the chlorination system is 
based on concentrations of ammonia of 120 to 330 mg/L and TSS of 200 ppm. However, the trend of ammonia 
concentration in underground water is decreasing, as such hypochlorite dosage would be readjusted during SETP 
commissioning. Indeed, dosage of hypochlorite is proportional to the ammonia concentration in underground 
effluent. Influent TSS concentration used for the design is estimated at 200 mg/L but better removal of TSS 
underground is expected with improving underground water management. The SETP is designed to allow the 
fluctuation of these concentrations.    
 

2.4 SALINE WATER MANAGEMENT STRATEGY 
 
Underground saline water is first treated underground for TSS through a Mudwizzard and decant basins and then 
transferred to the surface saline ponds (SP1 and SP2) which has a total storage capacity of approximately 111 000 
m3. From there, the saline water (from SP1/2 or underground stope/sump) will be transferred to the Saline Water 
Treatment Plant (SWTP) Raw Water Tank for treatment. Raw water feeding the SETP will be pumped from the 
raw SWTP water tank (level of water in this tank controlled with a level sensor). The storage capacity is managed 
to keep the saline pond and stope volumes as low as possible, in order to have enough space for abnormal flow 
condition or SWTP/SETP shutdown. Within the SETP, underground water TDS (approximately 6% salinity) is 
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adjusted at approximately 3% with surface contact water sourcing from the CP1 which has a salinity varying from 
(0.1-0.2 %).  Water exiting the SETP is discharged to SP3 pond (volume max of 7867 m3). Water is then pumped 
to a tanker truck, transported to Itivia discharge location (design report 6528-680-132-REP-001, AEM, 2019). 
 

2.5 METHODOLOGY 
 
The SETP design was based on hydrogeology and underground water quality data collected on a regular basis in 
the underground mine that is currently under production. Effluent quality of the SETP is set to comply with the 
regulation requirements.  
 
The SETP should integrate the following component to successfully treat underground water and respect 
operational discharge water quality targets: 
 

• Oil and grease removal unit; 

• TSS removal unit; 

• Ammonia chemical oxidation unit; 

• Chlorine removal unit; 

• TDS adjustment unit; 

• Chemical make down and dosing skid. 
 

2.6 WATER CHARACTERISTICS  
 
The SETP is designed based on water quality of underground water inflows. Table 2 presents the water quality 
used for the design of the SWTP.  

 

Table 2 : Feed Water Quality1 
 
 

Date Sampled 2018-02-02 2018-03-16 2018-04-08 2018-05-06 2018-06-18 2018-07-12 2018-07-30 2018-08-13 2018-09-01 2018-09-17 

Parameters Units   

Bicarb. Alkalinity (calc. as CaCO3) mg/L 96 94 80 88 100   57 61 83 69 

Carb. Alkalinity (calc. as CaCO3) mg/L 1.1 1.4 <1.0 <1.0 <1.0   <1.0 <1.0 <1.0 1.5 

Total Ammonia-N mg/L 330 260 250 280 250 230 190 200 160 120 

Conductivity  µmhos/cm 98000 100000 95000 99000 81000 85000 84000 82000 87000 82000 

Total Dissolved Solids (TDS)  mg/L 66400 65900 64800 62500 55800 61500 57400 60500 55800 52500 

Fluoride (F-) mg/L                 - <0.10 

Total Kjeldahl Nitrogen (TKN) mg/L 310 240 240 290 220 230 180 8.3 150 110 

Dissolved Organic Carbon (DOC)  mg/L 15 15 14 14 9.3 10 21 11 9 7.1 

Total Organic Carbon (TOC) mg/L 16 23 17 15 10 12 22 <0.010 9.3 11 

Orthophosphate (P) mg/L <0.010 0.022 <0.010 <0.010 0.016 <0.010 <0.010 7.61 <0.01 0.013 

pH    8.08 8.19 7.97 7.2 7.24 7.19 7.77 0.38 7.22 8.36 

Total Phosphorus (P)  mg/L 0.18 1.3 0.24 <0.20 0.18 0.17 0.22 590 0.18 0.11 

Total Suspended Solids (TSS) mg/L 460 1300 350 64 29 120 5 2800 210 730 

Dissolved Sulfate (SO4)  mg/L 3 000 2600 2700 2300 2300 2800   0.1 3 000 3100 

Total Cyanide (Cn) mg/L 0.17 <0.25 0.14 0.15 0.11 0.15 0.12 240 0.066 0.07 

Turbidity  NTU 240 1500 140 6 1.3 34 180 0.017 100 95 

                                                      
1 Used for Tender request. 
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Date Sampled 2018-02-02 2018-03-16 2018-04-08 2018-05-06 2018-06-18 2018-07-12 2018-07-30 2018-08-13 2018-09-01 2018-09-17 

Parameters Units   

Free Cyanide (Cn) mg/L 0.057 0.064 0.03 0.037 0.043 0.025 0.016 180 0.027 0.015 

Alkalinity (Total as CaCO3) mg/L 97 96 80 88 100 87 57 61 83 71 

Dissolved chloride (Cl)  mg/L 43000 46000 43000 40000 31000 38000   34000 35000 35000 

Nitrite (as N) mg/L 20.9 18.5 13 19.3 13.9 13.6 13.7 11.4 8.22 6.86 

Nitrate (as N) mg/L 410 358 295 330 280 254 258 245 225 179 

Nitrite-Nitrate (as N) mg/L 431 376 308 349 294 267 272 256 234 186 

Radium-226 Bq/L 0.6 0.09 0.25 0.24 0.12 0.29 0.13 1.1 0.43 0.56 

Total Oil & Grease mg/L 8 6.6 1.7 1.5 1.1 <0.50 4.1 9.3 7.1 59 

Mercury (Hg)  mg/L <0.00001 <0.0001 <0.0001 <0.00001 <0.00001 <0.0002 <0.00001 <0.00001 0.00007 <0.00001 

Dissolved Mercury (Hg)  mg/L <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 

Total Hardness (CaCO3) mg/L 20400 19100 16700 68400 14300 13900 14300 13500 14700 13700 

Total Aluminium (Al)  mg/L 14 36.6 8.37 3.57 0.43 4.02 9.44 13.9 7.32 2.27 

Total Antimony (Sb)  mg/L <0.025 <0.050 <0.025 0.019 <0.025 <0.025 <0.025 <0.025 <0.05 <0.025 

Total Arsenic (As) mg/L 0.109 0.072 0.0329 0.0228 0.0059 0.0353 0.0666 0.122 0.071 0.08 

Total Barium (Ba) mg/L 0.48 0.63 0.498 1.74 0.329 0.372 0.387 0.371 0.3 0.34 

Total Beryllium (Be)  mg/L <0.0050 <0.010 <0.0050 <0.0020 <0.0050 <0.0050 <0.0050 <0.005 <0.01 <0.005 

Total Boron (B)  mg/L <2.5 <5.0 <2.5 21.1 4 3.5 <2.5 2.9 <5.0 3.8 

Total Cadmium (Cd)  mg/L <0.00050 <0.0010 <0.00050 0.00415 0.00063 0.00133 <0.00050 <0.0005 <0.001 <0.0005 

Total Chromium (Cr)  mg/L 0.083 0.16 <0.050 <0.020 <0.050 <0.050 0.067 0.059 <0.1 <0.05 

Total Copper (Cu)  mg/L 0.053 0.069 <0.025 0.064 0.045 <0.025 <0.025 <0.034 <0.05 <0.025 

Total Iron (Fe)  mg/L 30.2 53.6 16 6.02 <0.50 6.02 17.3 28.6 9.8 12.7 

Total Lead (Pb)  mg/L 0.033 0.026 0.014 0.0064 <0.010 <0.010 0.011 0.025 <0.02 0.023 

Total Lithium (Li)  mg/L 2.06 5.43 2.52 29.7 2.96 2.38 1.25 1.7 1.2 1.55 

Total Manganese (Mn) mg/L 1.09 0.96 0.482 2.54 0.59 0.668 0.508 1.02 0.61 0.787 

Total Molybdenum (Mo) mg/L 0.078 <0.10 0.101 0.265 0.061 0.074 0.085 0.058 <0.1 0.053 

Total Nickel (Ni) mg/L 0.067 0.1 <0.050 0.202 <0.050 0.056 <0.050 0.061 <0.1 <0.05 

Total Selenium (Se) mg/L <0.0050 <0.010 <0.0050 0.0044 <0.0050 <0.0050 <0.0050 <0.05 <0.01 <0.005 

Total Silver (Ag) mg/L 0.001 <0.0020 <0.0010 0.00082 <0.0010 <0.0010 <0.0010 <0.001 <0.002 0.0016 

Total Strontium (Sr) mg/L 95.9 120 95.3 497 89.4 82.2 78.5 69.1 68 78.2 

Total Thallium (Tl) mg/L 0.00184 0.003 0.00197 0.0185 0.0016 0.00132 0.00074 0.00067 <0.001 0.00087 

Total Tin (Sn) mg/L <0.25 <0.50 <0.25 <0.10 <0.25 <0.25 <0.25 <0.25 <0.5 <0.25 

Total Titanium (Ti) mg/L <0.25 <0.50 <0.25 <0.10 <0.25 <0.25 <0.25 <0.25 <0.5 <0.25 

Total Uranium mg/L <0.0050 <0.010 <0.0050 0.0277 0.0053 0.0065 <0.0050 <0.005 <0.01 <0.005 

Total Vanadium mg/L <0.25 <0.50 <0.25 <0.10 <0.25 <0.25 <0.25 <0.25 <0.5 <0.25 

Total Zinc  mg/L <0.25 <0.50 <0.25 0.14 <0.25 <0.25 <0.25 <0.25 <0.5 <0.25 

Total Calcium mg/L 3770 4280 3390 14400 2710 2830 3040 2560 2390 2380 

Total Magnesium mg/L 2660 2040 2010 7890 1830 1650 1630 1720 2130 1840 

Total Potassium mg/L 785 723 681 2920 567 616 613 558 556 529 
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Date Sampled 2018-02-02 2018-03-16 2018-04-08 2018-05-06 2018-06-18 2018-07-12 2018-07-30 2018-08-13 2018-09-01 2018-09-17 

Parameters Units   

Total Sodium mg/L 20900 17700 17400 59400 13800 12300 12900 13900 15700 13800 

Dissolved Hardness  mg/L 18800 17800 17800 18500 14900 15100 15100 13700 15100 13600 

Dissolved Aluminum (Al)  mg/L <0.15 <0.30 <0.15 <0.15 <0.15 0.34 <0.30 0.28 <0.15 <0.15 

Dissolved Antimony (Sb)  mg/L <0.025 <0.050 <0.025 <0.025 <0.025 <0.025 <0.050 <0.025 <0.025 <0.025 

Dissolved Arsenic (As) mg/L 0.0161 0.016 0.0136 <0.0050 <0.0050 0.0248 0.034 0.0269 0.0575 0.0575 

Dissolved Barium (Ba) mg/L 0.44 0.54 0.486 0.466 0.351 0.364 0.35 0.326 0.328 0.328 

Dissolved Beryllium (Be)  mg/L <0.0050 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.010 <0.005 <0.005 <0.005 

Dissolved Boron (B)  mg/L 3 <5.0 2.6 5.1 4.7 3.6 <5.0 2.8 <2.5 <2.5 

Dissolved Cadmium (Cd)  mg/L <0.00050 <0.0010 <0.00050 0.00089 0.00064 0.0011 <0.0010 <0.0005 <0.0005 <0.0005 

Dissolved Chromium (Cr)  mg/L <0.050 <0.10 <0.050 <0.050 <0.050 <0.050 <0.10 <0.05 <0.05 <0.05 

Dissolved Copper (Cu)  mg/L 0.012 <0.020 <0.010 0.013 0.029 <0.010 <0.020 <0.01 <0.01 <0.01 

Dissolved Iron (Fe)  mg/L <0.25 <0.5 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25 0.82 0.82 

Dissolved Lead (Pb)  mg/L <0.010 <0.020 <0.010 <0.010 <0.010 <0.010 <0.020 <0.01 <0.01 <0.01 

Dissolved Lithium (Li)  mg/L 2.2 3.68 2.51 5.84 3.26 2.24 1.82 (1) 1.58 1.25 1.25 

Dissolved Manganese (Mn) mg/L 0.111 0.22 0.17 0.632 0.574 0.535 0.24 0.274 0.17 0.17 

Dissolved Molybdenum (Mo) mg/L 0.073 <0.10 0.111 0.072 0.062 0.076 <0.10 0.062 <0.05 <0.05 

Dissolved Nickel (Ni) mg/L <0.050 <0.10 <0.050 0.051 <0.050 <0.050 <0.10 <0.05 <0.05 <0.05 

Dissolved Selenium (Se) mg/L <0.0050 <0.010 <0.0050 <0.0050 <0.0050 <0.0050 <0.010 <0.005 <0.005 <0.005 

Dissolved Silver (Ag) mg/L <0.0010 <0.0020 <0.0010 <0.0010 <0.0010 <0.0010 <0.0020 <0.001 <0.001 <0.001 

Dissolved Strontium (Sr) mg/L 91.5 115 100 136 106 100 81.9 71 60.9 60.9 

Dissolved thallium (Tl) mg/L 0.00194 0.0027 0.00155 0.0046 0.00157 0.00211 <0.0010 0.00069 <0.0005 <0.0005 

Dissolved Tin (Sn) mg/L <0.25 <0.50 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25 <0.25 <0.25 

Dissolved Titanium (Ti) mg/L <0.25 <0.50 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25 <0.25 <0.25 

Dissolved Uranium mg/L <0.0050 <0.010 <0.0050 0.0066 0.0056 0.0062 <0.010 <0.005 <0.005 <0.005 

Dissolved Vanadium mg/L <0.25 <0.50 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25 <0.25 <0.25 

Dissolved Zinc  mg/L <0.25 <0.50 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25 <0.25 <0.25 

Dissolved Calcium mg/L 3420 4050 3620 4150 2850 2870 2900 2580 2520 2520 

Dissolved Magnesium mg/L 2490 1860 2130 1980 1900 1930 1910 1750 1770 1770 

Dissolved Potassium mg/L 745 732 711 730 580 603 611 540 554 554 

Dissolved Sodium mg/L 19200 16700 17900 15100 14000 15000 14800 14400 14500 14500 

Reactive Silica (Si)  mg/L 10 15 6.4 7.5 11 8.6 7.7 5.4 4.5 4.5 

 
2.7 EFFLUENT FLOW RATE 
 
In order to maintain the saline water balance, a treatment flow rate of 800 m3/d is required which corresponds to 
the average inflow of saline water underground and partial saline water inventory decrease. 400 m3/d of saline 
underground water will be treated through the units (Multilfo, Oils and grease separator, chlorination reactor).  
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3 DESCRIPTION 
 

3.1 SALINE EFFLUENT TREATMENT PLANT (SETP) 
 
The saline water feeding the SETP, will be pumped to the surface or from the saline pond’s storage, to be treated 
first for oil and grease within the SETP. The oil and grease treated water will be transferred to a Multiflo® clarifier 
for TSS removal. The treated water overflows into a chlorination reactor where ammonia is oxidized into nitrogen 
gas by hypochlorite solution.  The gasses generated by the water treatment unit will be discharges to the 
atmosphere. The excess of chlorine in water will be treated into a granular activated carbon filter prior to TDS 
adjustment at 3 % approximately. This TDS adjustment is performed with treated water effluent from CP1 and 
transferred to the holding pond or tank (SP3). From the pond, the water will be pumped into tanker trucks and 
transported to Itivia, to be placed in a local storage tank and disposed to the bay. 
 
The treatment concept is presented in Figure 3. The P&ID can be found in Appendix A. 
 
Due to the high corrosion potential of the water, materials are selected to minimize corrosion (stainless steel, 
plastic when possible). Units are also painted with specific corrosion resistant products.  
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Figure 3 : SETP Overall Process Concept  
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3.2 OIL AND GREASE SEPARATOR 
 
Before being fed to the Multiflo®, Oil and grease are removed.  
 
Oil/Water Separators is designed to produce an effluent concentration of 5 mg/l or less of oil droplets 30 microns 
and larger of non-emulsified, free and dispersed oils (density 0.8-0.9). The coalescing media (1m3, 160 m2) and 
tank design, will also help to partially remove readily settleable solids. Periodic flushes of the tank are required 
and are sent to the Multiflo® by gravity. The unit is built in PoplyPropylene to resist corrosion.  
 
The influent flow enters the clog proof influent diffuser and is immediately spread out across the depth and width 
of the chamber. Any readily settleable solids drop to the bottom of the V-shaped solid accumulation chamber 
located directly under the coalescing media pack.  
 
The separation chamber is to be packed with cross-corrugated coalescing media (¾” plate spacing at 60° 
inclination). The media pack has been designed to create a quiescent zone, a laminar flow pattern to facilitate the 
impingement of oil on the media and will provide numerous impact sites and changes of flow direction.  
 
An adjustable oil skimmer is provided for removing separated/floating oils from the separation chamber.  
 
Figures 4 and 5 presents respectively the flowsheet of the unit and typical drawing. 
 

 
Figure 4 : Oil and Grease separator flowsheet  
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Figure 5 : Oil and Grease Drawing  

 
 

3.3 MULTIFLO® 
 
The raw water from the oil and grease removal will be pumped in a MULTIFLO® Clarifier. The proposed 
MULTIFLO® is designed to remove suspended solids presents in the water. The proposed MULTIFLO® has four 
chambers. The water flows to the first chamber, the coagulation chamber, where a coagulant is injected. The 
aluminum-based coagulant forms a floc of aluminum hydroxide (Al(OH)3) which acts as a bridge to tie colloidal 
particles together. The water then flows into the second chamber, the injection tank, where an anionic polymeric 
flocculant is added to initiate floc formation. These serve as a “seed” for floc formation and development in the 
next process step. From the injection tank, the water underflows to a third tank section called the maturation tank. 
In this section, the sludge flocs agglomerate and grow into high-density. The water then flows to the settling tank, 
equipped with a lamella, which provides the rapid and effective removal of the sludge floc. The clarified water exits 
the system via a weir. The clarified water will have a monthly average concentration of TSS of less than 15 mg/L. 
The sludge settles to the bottom of the clarifier. Scrapers force the sludge collected at the bottom of the clarifier 
into a centre cone from which it is continuously withdrawn. The sludge will be extracted for disposal and will have 
a dry content of about 1 to 3 %. 
 
The design settling velocity of the clarifier is set at 10 m/h for a feed flow rate of 400 m3/d and the retention time 
within the flocculation section is 30 min.  

 

 
Figure 6 : Multiflo® typical drawing 
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3.4 BREAK POINT CHLORINATION 
 
The raw water is then sent to a reaction tank where hypochlorite solution and an alkali (mix of 
NaOH/KOH) are added. The hypochlorite (OCl-, chlorine) is a compound added to oxidize the ammonia 
(NH4+) into nitrogen (N2) nitrates (NO3

-). The hypochlorite feed is added as a function of nitrites (NO2
-) 

and ammonia concentration in the raw water. 
 
The hypochlorite solution injected in the water produces hypochlorous acid (HOCl). The hypochlorous 
acid is a weak acid, and part of the hypochlorous acid is decomposed in water into hypochlorite ions 
(OCl-) depending on the pH. The pH can be adjusted between 6 and 7 to optimize the chlorine dosage. 
 
The hypochlorous acid and hypochlorite ions in solution will first be consumed by reducing agents and 
organic matter contained in the water. When more chlorine is added in solution and there is a presence 
of ammonia, the ammonia will react to form chloramines, specifically mono chloramines (NH2Cl). When 
the quantity of chlorine is sufficient, the mono chloramines will be destroyed, and depending on the 
concentration, will be transformed in dichloramines (NHCl2) or trichloramines (NCl3) and then, finally, 
in nitrogen (N2). If the quantity of chlorine injected is sufficient, a breakpoint is reached where all 
chloramines and ammonia are converted into nitrogen. 
 
The overall reaction leading to the release of nitrogen and nitrate as a final product is presented below: 

• NH4
+ + 1.5 HOCl ➔ 0.5 N2 + 1.5 H2O + 2.5 H+ + 1.5 Cl– 

• NH4
+ + 4 HOCl ➔ NO3

– + H2O + 6 H+ + 4 Cl– 
 
Figure 7 also presents a graphical view of the break points determination. 
 
The retention time within the chlorination tank is typically around 10 to 20 minutes.  
 

 
Figure 7 : Break point determination 
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The chlorination tank is agitated by recirculating water through eductors within the tank.  
 

3.5 CARTRIDGE FILTRATION 
 
Before being fed to the GAC filter, water is filtered through three cartridge filters with hole size of 50, 

25 and 5 m.  This step limits the clogging risk within the GAC filter. One to two filters are expected to 
be used per week.  
 

3.6 GRANULAR ACTIVATED CARBON (GAC) FILTER 
 
The water will then be pumped to Pressure Filters filled with Granulated Activated Carbon (GAC).The 
water is forced to pass through the filters, as a result of the pressure from the pump, and be exposed 
to the GAC for a period of time. The residual chlorine and any chlorine by products will be removed 
with the GAC filters. The treated water is then monitored for total chlorine, ammonia, pH, and turbidity. 
The GAC Filter backwash will allow cleaning TSS formed within the filter and is expected less than 1 
backwash per day. The backwash duration is expected to be 20 minutes or less. Backwash water will 
be sent back to the Multiflo® feed.  
 
As a guideline only, supplier estimates that the carbon will have a lifetime of 190 days or more, 
assuming chlorine residual of 5 mg/L and a concentration of TOC of 3 mg/L. The chlorine residual 
depends on operations, variation of quality and flow of the raw water and temperature.  
 
The filtration and back flush rate are set at 8.3 m/h (filtration surface of approx. 2m2). The backwashes 
will be at countercurrent that the filtration. Two-pressure filter will be in series to ensure a contact time 
of 20 minutes.  
 
The activated carbon used is 12x40 SAW (Acid washed, Continental Carbon) and have a capacity of 
chlorine removal higher than required for summer operation of the SETP. The specs of the GAC are 
presented below: 
 

• Size: 12x40 mesh 

• Surface Area: 1100 m2/g 

• Hardness: 97% 

• Density: 0.48-0.53 g/cc 

• pH: 6-8 
 

3.7 SALINE MIXING TANK 
 
Water being discharged to the sea must comply with a TDS concentration of approx. 3.6 % (+/- 10%, 
see 6528-680-132-REP-001). Treated saline water TDS will be adjusted with treated contact surface 
water (TDS 0.1-0.2 %) sourcing from CP1 within a tank controlled by conductivity meter. Water used 
for TDS adjustment will be treated prior using in the SETP by TSS removal unit (Actiflo system on site).      
 

3.8 REAGENTS 
 
The following reagents will be used at the SETP: 
 

• Coagulant: Hydrex 6240 (Veolia) or equivalent 

• Anionic polymer: Hydrex 6105 (Veolia) or equivalent 

• Caustic blend: Hydrex 9501 (Veolia) or equivalent 
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• Sodium hypochlorite: (Veolia) or equivalent 
 

The expected dosages are presented in table 3. 
 

Table 3 : Expected Chemical Dosage (normal operation) 

Chemical Unit Dosage 

Coagulant kg/m3 of neat liquid as received 0.1 

Anionic polymer Kg/m3 dry basis 0.01 

Caustic blend kg/m3 of neat liquid as received 0.106 

Sodium hypochlorite kg/m3 of neat liquid as received 12.5 (depend on ammonia feed 
concentration) 

 
Most of the chemicals are supplied in liquid form (and dosed using a dosing skid pump directly into the 
process) except for the polymer which must be prepared with a dedicated make down unit before 
dosing. The solutions made with these products are prepared according to the MSDS provided by the 
suppliers. The application for each of these reagents is detailed in the Operation and Maintenance 
Manual (OMM). 

 
Coagulant Injection: Aluminum Chloride 
 
The selected coagulant is Hydrex 6240, an aluminum chloride coagulant. It will be received in bulk 
containers of 1 m3 at 9.0% concentration as aluminum. The dosage will be performed using a 
mechanical diaphragm metering pump. 
 
Polymer makedown and injection:   Anionic Polymer 
 
The use of a flocculation agent is essential for a TSS removal process in cold temperature. The polymer 
is typically selected during laboratory tests but the Hydrex 6105 has shown good results on similar 
water. Hydrex 6105 is a solid, anionic polymer used to enhance flocculation and will be received in 25 
kg bags. One automatic preparation makes down the system will be used to prepare a 0.2 % solution. 
Warm water is used for the polymer preparation. The solution will be dosed using a mechanical 
metering pump specifically designed for high viscosity products. 
 
NaOH/KOH injection:  Hydrex 9501 
 
Hydrex 9501 will be received in bulk containers of 1 m3 at 47% concentration. Hydrex 9501 (NaOH/KOH 
blend) will be used since sodium hydroxide has a freezing point of 12 °C and needs to be stored in 
warm conditions to avoid freezing; Hydrex 9501 has a freezing point at -25°C. It is a hazardous product 
(class 8-corrosive) and needs to be handled accordingly. The dosage will be performed using a 
mechanical diaphragm metering pump specifically designed. 
 

Sodium hypochlorite injection: Hydrex 9560 
 
Sodium hypochlorite (Hydrex 9560) is used to oxidize ammonia. It will be received by tote at a 
concentration of 12%. It will be transferred to the process by a peristaltic metering pump. To avoid 
degradation of hypochlorite solution, tote tank must be stored in sea can in dark and temperate 
environment.  
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3.9 SERVICE WATER SYSTEM  
 
The service water system is mainly based on reusing distilled water produced within the SWTP. A 21 
m3 clean water reserve tank is being used for storage within the SWTP building. This water will be 
reused for polymer solution preparation.  
 
For polymer make down, the requirements are the following: 
 

• Flow rate: 5.2 m3/h (used by batches) 

• Pressure > 65 PSIG 

• Temperature > 10 °C 

• Conductivity < 10,000 μS/cm 

• Chlorine < 0.5 mg Cl2/L 

• TSS: filtrated on a 100 μm filter 
 
Since treated water from SWTP is a distilled and osmosed water, the requirements are met.  
 

3.10 WATER HEATER 
 
No water heater is required. SWTP post-treated water will be used for polymer preparation and is 
already warm (approx. 30oC).  
 

3.11 SOLID WASTE MANAGEMENT 
 
Sludge from Multiflo® 
 
Sludge produced in the Multiflo® system will be sent back underground by an old temporary line feeding 
the SWTP. The line will send sludge underground where it will be managed with underground mine 
water. Underground sludge is managed through the sump, clarification system and stope. The sludge 
production is estimated between 3 and 10 m3/d at a solid content varying between 1 and 3%.   
 
GAC  
 
Spent GAC will be stored in the Tailing storage facility or waste rock storage facility or sent in an 
appropriate landfill.  
 

3.12 HAZARDOUS WASTE MANAGEMENT 
 
Oils and grease generated within the SETP will be stored into a dedicated tank. When full, the tank will 
be managed accordingly with the regulation (send to an accredited contactor for disposal/processing).  
 

3.13 CONTROLS 
 
The general control strategy is detailed in the Appendix B. The SETP pump and dosing skid will be 
controlled by a series of sensor measuring level, flow and water quality. 
 
Table 4 presents a summary of on-line analysis performed for water quality control. 
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Table 4 : On Line Water Quality Monitoring 
Parameters Raw water Multiflo® Chlorination tank GAC filter Treated water 

pH  X X X X 

Conductivity     X 

Temperature  X X X X 

Ammonia  X X X  

Turbidity  X   X 

TSS X X  X  

TOC  X X X  

Free chlorine   X   

Total chlorine   X X  
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4 CONSTRUCTION METHODS AND COMMISSIONING 
 

4.1 PIPING AND PUMPING 
 
For the operation of the SETP, pumping and piping are required to convey water:  
 

• Inside the building of the SETP; 

• From the raw water tank of the SWTP to the SETP; 

• From the treated water tank of the SWTP to the SETP; 

• Treated water from the existing 16 in pipe coming from the EWTP to the SETP; 

• Treated water from the SETP to SP3; 

• Treated water from the SP3 to the truck pumping station; 

• Raw water from SP1 to SP2; 

• from the Multiflo® to the underground mine for sludge discharge. 
 
Pipe will be above-ground and will lie directly on the tundra. The sharp stones will be removed before 
the pipe installation to reduce the risks of tears and premature wear. 

 
4.2 CONSTRUCTION METHOD AND EQUIPMENT 

4.2.1 FOUNDATION PREPARATION 

All aspects of the civil earthwork’s construction, including foundation preparation and backfill 
procedures will be according to the Technical Specifications for Civil Earthworks (Tetra Tech, 2017) 
unless otherwise stated below.  
 
R.O.M. material will be used to level the existing pad behind the SWTP building and 0-50 mm will be 
placed to cover the surface and to allow the erection of the building and a safe walking surface. 
 
Since the pad has been already constructed previously, no additional effect on tundra is expected. 
Runoff water resulting from the SETP construction will be captured within the containment pond CP5 
watershed.  

4.2.2 SALINE EFFLUENT TREATMENT PLANT BUILDING 

A building will be erected on the pad previously built on the west side of the SWTP. The building will be 
done with 3 rows of 20 ft long containers sitting one on top of the other on 3 sides. The containers will 
be put in place with a hyster. A welder in an aerial working platform will weld them in place. A structural 
steel frame with insulated panels, an overhead door and a man's door will be completing the perimeter 
of the building. An existing engineered wooden roof installed with the hyster will cover the infrastructure.  
 
All equipment in the building will be sitting either, on steel frames, in a container or on the ground. 
Power will be sourced from the existing installation at portal 1 and distributed inside the building. A liner 
will be installed inside the building to cover and protect the ground in case of spill. 
 

4.2 QUALITY CONTROL/ASSURANCE 
 
A quality control/assurance program will be required during construction of each of the infrastructure 
components to ensure that construction-sensitive features of the design are achieved. 
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A quality control report, including details of all QC test results and a record of as-built drawings will be 
produced. 
 

4.3 TESTING AND INSPECTION 
 
Prior to start up, the indoor/outdoor pipe will be tested for leaks. If leaks are found, the joint will be re-
welded or re-torqued. 
 
After start-up, a periodic inspection, performed by Agnico Eagle personal, will be done to ensure piping 
integrity. 
 

4.4 TIMELINE  
 
The expected date of the operation is planned to be the beginning of July 2019. 
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1 INTRODUCTION 

The following document describes the typical operation of the Saline effluent treatment plant (SETP) 
itself, sludge system, treated water system, service water system. The functional description includes 
also the chemical dosing system. 

2 PLC 

The main PLC Panel (65PLC68001) which will control the system will be located in the Saline Effluent 
Treatment Plant electrical room. This panel will control the system feed pumps, oil and grease 
separator, Multiflo clarifier, break point chlorination, cartridge filters, carbon filters, saline mixing tank 
and submersible pumps to fill trucks, as well as reagents. 

Another PLC (65PLC680002), supplied by Veolia, will control the polymer dosing skid. 

The fresh water addition feed for mixing is controlled by an existing PLC (65PLC69301) in the Effluent 
Water Treatment Plant. Communication will be made through an existing fiber optic network on site. 

The measurement for water quality prior to loading the truck will be connected in a remote I/O 
(65IOP68001) located in a pumping station beside the truck connection. This remote I/O is connected 
to the main PLC via optic fiber. 

3 HMI 

Three Schneider Magelis HMI will be installed, one on main PLC panel (65HMI68011), one on field 
close to the Multiflo Clarifier (65HMI68001), one on remote I/O panel in truck filling station 
(65HMI68021). 

 65HMI68001 and 65HMI68011 

Screen 1: Feed, Oil and Grease Separator 

· SWTP Raw Water Pump (65PWA68108) 

· SWTP Raw Water Level Transmitter (65LT6810401) 

· SWTP Raw Water Pump Flowmeter (65FIT6800154) and his accumulator (65FQI6800154) 

· Oil Separator High Level Switch (65LSH6800153) 

Screen 2: Multiflo Clarifier 

· Coagulation Tank Agitator (65AGI68001) 

· Injection Tank Agitator (65AGI68002) 

· Maturation Tank Agitator (65AGI68003) 

· Multiflo Clarifier Rake (65TRM68001) 

· Multiflo Clarifier Rake High Torque Switch (65OSHH6800117) 

· Multiflo Clarifier High Level Switch (65LSH6800116) 

· Multiflo Clarifier Recirculation Pumps (65PSR68001A and B) and their broken tube detectors 

· Multiflo Clarifier Recirculation Flowmeter (65FIT6800127) and Control Valve (65FCV6800127) 
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· Sludge Discharge Valve (65FV6800128) 

· Sludge Discharge Flowmeter (65FIT68000128) and his accumulator (65FQI6800128) 

Screen 3: Chlorination Tank 

· Chlorination Tank Feed Valve (65FV6800224) 

· Chlorination Tank Level (65LIT6800241) 

· Chlorination Tank Exhaust Fan (65FAN68001) 

· Chlorination Tank Mixing Pumps (65PWA68001A, 01B, 02A, 02B) 

· Chlorination Tank Mixing Pumps Pressure Transmitter (65PIT6800263) 

· Chlorine Analyzer (65AIT6800275) 

Screen 4: Filtration 

· Saline Treated Water Transmitter (65FIT6800342) and his accumulator (65FQI6800342) 

· Saline Treated Water Tank Valve (65FV6800343) 

· Recirculation Valve to Chlorination Tank (65FV6800344) 

· Backwash Waste Water Tank Level Transmitter (65LIT6800326) 

· Backwash Tank Pumps (65PSR68002A and B) and their broken tube detectors 

Screen 5: Saline Treated Water Mix 

· Fresh Water Flow Transmitter (65FIT6800606) and his accumulator (65FQI6800606) 

· Fresh Water Flow Control Valve (65FCV6800606) 

· SWTP Treated Water Level Transmitter (65LT6813231) 

· SWTP Treated Water Pump (65PWA68107) 

· Saline Treated Water Tank Level Transmitter (65LIT6800611) 

· Saline Treated Water Pump (65PWA68003) 

· Mixed Water Flow Transmitter (65FIT6800619) and his accumulator (65FQI6800619) 

· SP3 Pond Level Transmitter (65LT6800627) 

Screen 6: Pumping Station (view only, controlled from 65HMI68021) 

· Pumping Station Pumps (65PSU68001A and B) 

· SP3 Pond Level Transmitter (65LT6800627) 

· Pumping Station Pressure Transmitter (65PIT6800640) 

· Pumping Station Flow Transmitter (65FIT6800629) and his accumulator (65FQI6800629) 

· Pumping Station Indicating Lights Red and Green (65YL6800629A and B) 

Screen 7: Samplers 

· Multiflo Clarifier Feed Total Suspended Solid Analyzer (65AIT6800102) 
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· --- 

· Multiflo Clarifier Overflow Turbidity Analyzer (65AIT6800119) 

· Multiflo Clarifier Overflow PH Analyzer (65AIT6800362) 

· Multiflo Clarifier Overflow TOC Analyzer (65AIT6800370) 

· Multiflo Clarifier Overflow NH3 Analyzer (65AIT6800372) 

· --- 

· Multiflo Clarifier Recirculation Total Suspended Solid Analyzer (65AIT6800126) 

· --- 

· Chlorination Tank PH Analyzer (65AIT6800268) 

· Chlorination Tank Temperature (65TE6800268) 

· Chlorination Tank Total Chlorine Analyzer (65AIT6800266) 

· Chlorination Tank Chlorine Analyzer (65AIT6800264) 

· Chlorination Tank TOC Analyzer (65AIT6800370) 

· Chlorination Tank NH3 Analyzer (65AIT6800372) 

· --- 

· Saline Treated Water Total Chlorine Analyzer (65AIT6800341) 

· Saline Treated Water Total Suspended Solid Analyzer (65AIT6800371) 

· Saline Treated Water PH Analyzer (65AIT6800361) 

· Saline Treated Water TOC Analyzer (65AIT6800370) 

· Saline Treated Water NH3 Analyzer (65AIT6800372) 

· --- 

· Mixed Water Conductivity Analyzer (65AIT6800618) 

· --- 

· Pumping Station PH Analyzer (65AIT6800640) 

· Pumping Station Conductivity Analyzer (65AIT6800641) 

· Pumping Station Turbidity Analyzer (65AIT6800642) 

· Pumping Station Temperature Transmitter (65TE6800645) 

Screen 9: Reagents 

 Coagulant 

· Coagulant Dosing Pumps(65PME68001A and B) 

 Polymer – TBC with Veolia’s PLC/HMI 

· Polymer Loading Hopper Low Level Switch (65LSL6800432) 

· Polymer Feeder Solenoid Valve (65FY6800422) 

· Polymer Make-Up Water Low Pressure Switch (65PLS6800432) 
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· Polymer Make-Up Water Valve (65FV6800434) 

· Polymer Maturation Tank Level Transmitter (65LT6800442) 

· Polymer Transfer Valve (65FV6800443) 

· Polymer Dosage Tank Level Transmitter (65LT6800447) 

· Polymer Dosing Pumps (65PME68002A and B) 

· Polymer Dosing Pumps Temperatures (65TE6800451 and 0461) 

· Polymer Dosing Pumps Water Valve (65FY6800466) 

· System Run Command 

· System Status and Alarms 

 Alkali 

· Alkali Dosing Pumps(65PME68003A and B) 

 Sodium Hypochlorite 

· Chlorine Analyzer (65AIT6800275) 

· Sodium Hypochlorite Tank Low Level Switch (65LSL6800545) 

· Sodium Hypochlorite Dosing Pumps Flow Meter (65FIT6800549) 

· Sodium Hypochlorite Dosing Pumps (65PME68004A and B) 

Screen 10: Gaz Detection 

· Chlorine Analyzer (65AIT6800275) 

65HMI68021 

Screen 1: Pumping Station (view only, controlled from 65HMI68021) 

· Pumping Station Pumps (65PSU68001A and B) 

· SP3 Pond Level Transmitter (65LT6800627) 

· Pumping Station Pressure Transmitter (65PIT6800640) 

· Pumping Station Flow Transmitter (65FIT6800629) and his accumulator 
(65FQI6800629) 

· Pumping Station Indicating Lights Red and Green (65YL6800629A and B) 

4 MOTOR CONTROL 

Saline Treatment Plant will be operated locally only. Monitoring only will be done remotely. 

Manual Mode: the control room operator will operate equipment using the HMI screen start and stop 
button. This mode considers safety, mechanical and process interlocks. The Local/Remote selector 
must be set to Remote mode. 

Auto mode: the equipment is operated by the PLC based on field conditions. This mode considers 
safety, mechanical and process interlocks. The Local/Remote selector must be set to Remote mode. 
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Local Mode Operation: This Mode is used by operation locally. In this mode the operator will select 
between the Auto mode or Manual mode. Reset Button and Interlock button and conventional start and 
stop.  

Fig 1 shows Local Operation mode on HMI Local. 

Remote mode: This mode is used by the control room operator. It will not be used in Saline Treatment 
Plant since everything will be operated locally. 

Fig 2 shows Remote mode on HMI Local. In this mode the start button is not functional, and the stop 
button is used as an E-Stop and give an alarm on the control room HMI. This mode will not be used for 
Saline Treatment Plant since it will always be operated locally. 

Local mode Maintenance: This mode permits operation of the equipment locally without any process 
interlocks. Safety and mechanical interlocks remain. This mode is used primarily for maintenance 
purposes. In order to switch an equipment to Local maintenance mode, the maintenance technician 
must communicate with the control room operator and request that the control room operator make the 
switch to Local Maintenance mode. When maintenance is complete, the control room operator must be 
contacted again to return to remote mode to give full control to control room operator. 

Fig 3 shows Local Maintenance mode on HMI Local. In this mode the start button is used as a jog 
button, the stop button is used as a conventional Stop. The start button can easily be set as a 
conventional start button. 

 

       

Fig 1 Local Operation   Fig 2 Remote Operation  Fig 3 Maintenance 

5 OPERATION 

5.1 FEED, OIL AND GREASE SEPARATOR 

Water to be treated is pumped from the SWTP Raw Water Tanks. The speed of the pump is controlled 
with a flow loop (65FIC6800154). The Pump will stop under these circumstances: 

· SWTP Raw Water Tank Low Level (65LAL6810401) 

· Oil Separator High Level Switch (65LSH6800153) 

· Multiflo Clarifier High Level Switch (65LSH6800116) 
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· Chlorination Tank High Level (65LAHH6800241) 

· Recirculation mode to chlorination tank for off-spec water (65ZSC6800343) 

5.2 MULTIFLO CLARIFIER MORE DETAILS WITH VEOLIA FUNCTIONAL 
DESCRIPTION (APPENDIX) 

Polymers and Coagulent are added to the tank in order to clarify water. The Multiflo Clarifier is equipped 
with three agitators one rake and two pumps. Coagulation Tank Agitator (65AGI68001), Injection Tank 
Agitator (65AGI68002), Maturation Tank Agitator (65AGI68003). These agitators will be stopped in 
case of Low Current Alarm (IALL). Multiflo Clarifier Rake (65TRM68001) will stop hardwired on 
activation of Multiflo Clarifier Rake High Torque Switch (65OSHH6800117). Multiflo Clarifier High Level 
Switch (65LSH6800116) will stop feed pump. Multiflo Clarifier Recirculation Pumps (65PSR68001A 
and B) pump sludge through Multiflo Clarifier Recirculation Flowmeter (65FIT6800127) and Control 
Valve (65FCV6800127) where turbidity of sludge is analyzed. When turbidity is high enough, the 
recirculation valve will close and Sludge Discharge Valve (65FV6800128) open in order to discharge 
high turbidity water. Discharged water is calculated using Sludge Discharge Flowmeter 
(65FIT68000128) and his accumulator (65FQI6800128). 

5.3 CHLORINATION TANK MORE DETAILS WITH VEOLIA FUNCTIONAL 
DESCRIPTION (APPENDIX) 

Multiflo Clarifier Overflow is sent to Chlorination Tank by Chlorination Tank Feed Valve (65FV6800224). 
Sodium Hypochlorite in injected in tanks in order to remove NH4 and TOC. Level in tank is controlled 
with Chlorination Tank Level Controller (65LIC6800241) and the speed of Chlorination Tank Mixing 
Pumps (65PWA680002A and 02B) 

5.4 FILTRATION MORE DETAILS WITH VEOLIA FUNCTIONAL DESCRIPTION 
(APPENDIX) 

Filters are only operated manually. Pressure Indicators and manual valves are installed before and 
after each filter so the operator can manually start a backwash. 

When Operator makes backwash, the water is sent to Backwash Waste Water Tank and then pumped 
back to Multiflo Clarifier. 

The Backwash Waste Water Tank Level Controller (65LIC6800326) sets the speed of Backwash Tank 
Pumps (65PSR68002A and B) in order to have a constant level in the tank. 

When Saline Treated Water is inside limits in terms of Turbidity, PH, NH3, TOC, it will be sent to Saline 
Treated Water Tank with Saline Treated Water Tank Valve (65FV6800343). If water is set Off-Spec, it 
will be recirculated to Chlorination Tank with Recirculation Valve to Chlorination Tank (65FV6800344). 
This will also stop SWTP Raw Water Pump (65PWA68108) and close Chlorination Tank Feed Valve 
(65FV6800224)  

5.5 SALINE TREATED WATER MIX 

Treated water will be pumped in Saline Treated Water Tank and then pumped to Saline Mixer and SP3 
Pond through Saline Treated Water Pump (65PWA68003). This pump speed will be controlled by the 
Saline Treated Water Tank Level Controller (65LIC6800611). 

Fresh water from EWTP will be added to the tank, measured with the Fresh Water Flow Transmitter 
(65FIT6800606), controlled with Fresh Water Flow Control Valve (65FCV6800606) with a ratio of the 
Saline Treated Water Transmitter (65FIT6800342) and fine-tuned with the Mixed Water Conductivity 
Analyzer (65AIT6800618). SWTP Treated Water Pump (65PWA68107) will occasionally pump into the  
Saline Treated Water Tank, when so, the ration is adjusted and Mixed Water Conductivity Analyzer 
(65AIT6800618) will continue to fine-tune the opening of the Fresh Water Flow Control Valve 
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(65FCV6800606). Since we have a good idea of salt concentration, this control loop is more stable and 
safer if the ever conductivity sensor fail. Total water sent to SP3 pond is measured by Mixed Water 
Flow Transmitter (65FIT6800619) and his accumulator (65FQI6800619). 

5.6 PUMPING STATION (VIEW ONLY, CONTROLLED FROM 65HMI68021) 

The Pumping Station Pumps (65PSU68001A and B) are submersible pumps installed in SP3 Pond. 
They will be controlled by Start and Stop button on 65HMI68021 screen, as well as a Pumping Station 
Pressure Controller (65PIC6800640). The SP3 Pond Low Level (65LL6800627) and Pumping Station 
High Pressure Alarm (65PAHH6800640) will stop the pumps. 

These pumps are used to fill the Tanker Truck to Itivia. In a container are installed Pumping Station 
Water PH Analyzer (65AIT6800640), Pumping Station Conductivity Analyzer (65AIT6800641), 
Pumping Station Turbidity Analyzer (65AIT6800642), Pumping Station Temperature Transmitter 
(65TE6800645). These instruments are used to record water quality and stop the pump in case water 
is off spec. 

The Pumping Station Flow Transmitter (65FIT6800629) and his accumulator (65FQI6800629) are used 
to limit the amount of water sent in trucks each day. A counter will limit pumping to 800 cum each day 
and will reset after each shift. The Pumping Station Indicating Lights Red and Green (65YL6800629A 
and B) indicate if trucks can fill or not. The flowmeter will also prevent the truck to overfill; it will 
automatically stop the pump after 38 cum.  

The Operator will connect his truck to the hose, open manual valves, and start the pump from inside 
the Pumping Station. He will be able to stop the pumps from the touch screen. 

5.7 SAMPLERS 

Each signal is brought in a PLC algorithm to control and dose each reagent. Alkali, Polymer, Chlorine... 

Multiflo Clarifier Feed Total Suspended Solid Analyzer (65AIT6800102) 

Multiflo Clarifier Overflow Turbidity Analyzer (65AIT6800119) 

Multiflo Clarifier Recirculation Total Suspended Solid Analyzer (65AIT6800126) 

Control Coagulant and Polymer Dosing Pumps 

Multiflo Clarifier Overflow PH Analyzer (65AIT6800362) 

Chlorination Tank PH Analyzer (65AIT6800268) 

 Control Alkali Dosing Pumps 

Multiflo Clarifier Overflow TOC Analyzer (65AIT6800370) 

Chlorination Tank TOC Analyzer (65AIT6800370) 

Multiflo Clarifier Overflow NH3 Analyzer (65AIT6800372) 

Chlorination Tank NH3 Analyzer (65AIT6800372) 

Control Chlore Dosing Pumps 

Chlorination Tank Temperature (65TE6800268) 

Chlorination Tank Total Chlorine Analyzer (65AIT6800266) 

Chlorination Tank Chlorine Analyzer (65AIT6800264) 

 Display and alarm only  

Saline Treated Water Total Chlorine Analyzer (65AIT6800341) 

Saline Treated Water Total Suspended Solid Analyzer (65AIT6800371) 
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Saline Treated Water PH Analyzer (65AIT6800361) 

Saline Treated Water TOC Analyzer (65AIT6800370) 

Saline Treated Water NH3 Analyzer (65AIT6800372) 

Set water to Off-Spec and recirculate to Chlorination Tank. Stop Feed Pump. 

Mixed Water Conductivity Analyzer (65AIT6800618) 

Fine-tune the addition of fresh water for the Saline Water Treated Tank and Saline Mixer 

Pumping Station Water PH Analyzer (65AIT6800640) 

Pumping Station Conductivity Analyzer (65AIT6800641) 

Pumping Station Turbidity Analyzer (65AIT6800642) 

Pumping Station Temperature Transmitter (65TE6800645) 

Sets Water to Off-Specs and stop Pumping Station Pumps 

5.8 REAGENTS 

Coagulant 

Coagulant Dosing Pumps (65PME68001A and B) pump in Multiflo Clarifier Feed Pipe and will be 
controlled by Multiflo Clarifier Feed Total Suspended Solid Analyzer (65AIT6800102) and Multiflo 
Clarifier Overflow Turbidity Analyzer (65AIT6800119). 

Polymer – more details with Veolia Functional Description (appendix) 

Polymer System is supplied by Veolia and has his own PLC (65PLC68002). A vacuum conveyor will 
take polymer bags to a mixing tank then a distribution tank. 

Polymer dosing pumps (65PME68002A) pump in Multiflo Clarifier and will be controlled by Multiflo 
Clarifier Feed Total Suspended Solid Analyzer (65AIT6800102) and Multiflo Clarifier Overflow Turbidity 
Analyzer (65AIT6800119). 

Alkali 

Alkali Dosing Pumps (65PME68003A and B) pump into Chlorination Tank and are controlled by Multiflo 
Clarifier Overflow PH Analyzer (65AIT6800362), Chlorination Tank PH Analyzer (65AIT6800268) and 
Saline Treated Water PH Analyzer (65AIT6800361). 

Sodium Hypochlorite  

Sodium Hypochlorite Pumps (65PME68004A and B) will be controlled by NH3 concentration in Multiflo 
Clarifier Ammonia Analyzer (65AIT6800372A), Chlorination Tank Ammonia Analyzer (65AIT6800372B) 
and Saline Treated Water Ammonia Analyzer (65AIT6800372C). 

5.9 GAZ DETECTION 

Chlorine Analyzer (65AIT6800275) will give a local and remote alarm in case of high concentration. 
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Veolia System functional description 
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